
                                                                                                                           Global Presence 
  Personal Attention  

4630 South Highway 94 – North Outer Road  Telephone (636) 939-9111 
St. Charles, Missouri  63304  Fax (636) 939-9757 

 

 
Mr. Dan Wall 
Remedial Project Manager 
Superfund Division 
USEPA 
901 North 5th Street 
Kansas City, Kansas  66101 
 
September 16, 2005 
 
Dear Mr. Wall: 
 

Responses to Comments, West Lake Landfill Operable Unit 2  
Remedial Investigation Report & Baseline Risk Assessment 

 
On April 4, 2005, Herst & Associates, Inc. received USEPA comments on the West Lake Landfill 
Operable Unit 2 Remedial Investigation Report and Baseline Risk Assessment.  The comments are 
reiterated verbatim below, followed by detailed responses. 
 
GENERAL COMMENTS 
 
Comment No. 1:  The purpose and scope should be more explicit on the limits of the investigation and 
what constitutes the “site”.  Section 1.2.2 of the RI describes OU-2 as encompassing the remainder of 
the West Lake site not included in OU-1, which could be construed to include areas not associated with 
the landfill areas, e.g., the leaking underground storage tank at the asphalt plant. 
 
Response:  In response to Comment No. 1, the text has been revised to alter the definition of Site in 
order to exclude the concrete plant, asphalt plant, and automotive repair facility.  The Site will refer to 
areas where landfill activities have been or are being conducted at the West Lake Landfill, with the 
exception of Operable Unit 1 Area 1 and Operable Unit 1 Area 2.  This language is contained in the 
December 19, 1994 Administrative Order on Consent, Docket No. Vii-94-0025. 
 
Comment No. 2:  Some of the inferred hydrogeological pathways for contaminant migration are not 
made clear.  Specifically, the petroleum impacts near monitoring well MW-F2 and the volatile organic 
compounds in PZ-114-AS are attributed to sources outside the scope of OU 2, but it is not clear from 
the information provided where the respective sources are located and that they are upgradient from the 
impacted wells.  It would be helpful to show on one of the figures the approximate location of the 
groundwater divide that is maintained by the active landfill leachate collection system.  To what extent 
do any of the closed landfill areas fall outside the capture zone? 
 
Response:   
 
MW-F2 and Inactive Landfill 
 
As described in the Work Plan, page 2-10, “The currently active sanitary landfill includes a leachate 
collection system (Section 2.5.2) which maintains an inflow of bedrock groundwater toward the 
landfill.  The inflow creates a local water table depression around the landfill.”  The December 1997 
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Site Characterization Summary Report, page 7, states that “...leachate collection from the active landfill 
is the major hydrogeologic feature at the site.  Leachate collection has maintained an inward hydraulic 
gradient from the adjacent Salem, St. Louis/Upper Salem, and alluvial hydrogeologic units that was 
developed when the limestone quarry created a local hydraulic sink by excavating below the water 
table.”  The RI Report dated June 2000, page 38, states that “An alluvial groundwater divide 
apparently exists west of the active landfill, as would be expected based on regional data.  East of the 
divide, groundwater flow is towards the active landfill.  West of the divide, alluvial groundwater flow is 
west/northwest towards the Missouri River.”   
 
Consistent with comments provided in various submittals associated with Operable Unit 1, there are 
only minor differences in water levels in the western portion of the site.  For example, Figure 3-33 of 
the June 2000 RI Report indicates an April 3, 1996 water level of about 429.85 feet (ft) above mean sea 
level (msl) in alluvial well S-88 located near the asphalt plan, compared to slightly lower water levels 
of 429.85 ft msl in well MW-104 and 429.77 ft msl in well PZ-303-AS, each of which monitors the 
alluvium near MW-F2, approximately 1,200 feet southwest of S-88.  The difference in water levels is 
therefore 0.08 feet or less over approximately 1,200 feet, indicating a slight gradient from the asphalt 
plant area toward the MW-F2 area.  Figure 3-35 indicates a July 12, 1996 water level of 434.24 ft msl 
in well S-88 compared to 434.06 ft msl in well MW-104, 434.06 ft msl in MW-F2, and 434.23 ft msl in 
PZ-303-AS.  The difference in water levels ranges from 0.01 to 0.18 feet using these data, indicating a 
slight gradient from the asphalt plant area toward the MW-F2 area.  On other occasions the water levels 
indicate a slight gradient from the MW-F2 area toward the asphalt plant area (see Figures 3-32 and 3-
34 of the RI Report, for example).   
 
Given the variation in water levels across the alluvium at the site, it is not possible to develop a 
consistent approximation of the groundwater divide.  However, the leachate levels maintained in the 
active landfill are substantially lower than the alluvial water levels, and groundwater seeps were 
observed throughout the walls of the former mine excavation during landfill operations, indicating 
groundwater flow into the former excavation and accordingly a groundwater divide at some distance 
away from the landfill. 
 
With regard to the closed landfill areas and their relationship to the groundwater divide, the extent to 
which the inactive landfill is within or outside of the groundwater divide can be estimated using the 
existing data.  For example, Figure 3-31 of the RI Report indicates a water level of 432.07 ft msl in well 
S-82 located at the western edge of the inactive landfill, compared to a water level of 432.04 ft msl in 
well S-88 and 431.27 ft msl in well I-73 located adjacent to the active landfill.  These data would 
suggest that the inactive landfill is contained within the capture zone of the active landfill.  Similar 
relationships hold for Figures 3-33 through 3-36.  Using these data points, one could conclude that the 
majority of the inactive landfill area is contained within the capture zone of the active landfill.   
 
In summary, the data indicate the potential for the MW-F2 area to be hydraulically downgradient of the 
asphalt plant area at least occasionally.  The data further indicate that the majority of the inactive 
landfill is contained within the capture zone of the active landfill.  However, the conclusions are based 
on water level differences of tenths or hundreths of feet over horizontal distances of over 1,000 feet.  
Appropriate discretion should be applied to the conclusions based on the low gradients.  Please refer to 
response to Comment No. 5 for additional details regarding the leaking underground storage tank 
investigation near the asphalt plant. 
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PZ-114-AS 
 
Subsequent to submittal of the RI Report in 2000, additional data have been obtained regarding 
potential upgradient sources to PZ-114-AS.  Available data include March 2003 water level from the 
PM Resources, Inc. property and May 2003 water level data from the Bridgeton Landfill.  Attachment 
1 includes March 2003 water level data for the PM Resources, Inc. property.  Figure 1 illustrates the 
general direction of groundwater flow.  Figure 2 focuses on the PZ-114-AS area and indicates that the 
direction of flow is from the PM Resources property toward PZ-114-AS.  Additional discussion is 
provided in response to Comment No. 7 below.  
 
Comment No. 3:  As written the exposure assessment in the Baseline Risk Assessment (BRA) limits 
the plausible receptor scenarios based on the existence of the restrictive covenants that prohibit 
residential development and groundwater use.  It is appropriate for the BRA to rule out exposure 
scenarios based on reasonably anticipated land use but not based on the existence of use restrictions.  
That is because the use restrictions are a de facto remedy and the baseline risks are those that would 
exist if the remedy was not maintained.  The Human Health Assessment should be revised accordingly. 
 
Response:  The Baseline Risk Assessment Report has been revised to indicate that exposure scenarios 
are based on reasonably anticipated land use. 
 
REMEDIAL INVESTIGATION REPORT 
 
Comment No. 4:  2.4.2 Regional Wells, pg. 12.  What is meant by the nearest drinking water well is 
“reportedly” located one mile north?  Describe the sources of information used to determine what wells 
exist and update with respect to any nearby wells as appropriate.  Provide more specific information 
about the locations of the nearest wells. 
 
Response:  Various submittals made as part of OU-1 and OU-2 have relied on a previous evaluation of 
nearby wells, as described in Foth and Van Dyke, 1989.  Section 2.4.2 of the OU-2 Remedial 
Investigation Report also provides the Foth and Van Dyke reference.  Foth and Van Dyke, 1989 
provided details regarding a field evaluation of nearby wells.  Because the field evaluation post-dated 
State of Missouri requirements for well registration that took effect in 1986, the results have been 
considered comprehensive and reliable and have therefore been referenced in various submittals 
associated with Operable Units 1 and 2 of the West Lake Landfill. 
 
In response to the Comment, the State of Missouri was contacted and provided a listing of registered 
wells in the area of the Bridgeton Landfill.  The State of Missouri information is presented in 
Attachment 2 to this response letter.  The State of Missouri provided a list of registered wells in T46N, 
R5E and T47N, R5E, which encompasses approximately 5 miles in all directions from the Bridgeton 
Landfill.  The locations of the registered wells are illustrated on Figure 3. Note that the closest 
registered well is approximately 1 mile northeast of the landfill.  This particular well is drilled 245 feet 
deep.  Given the geology of the area, the depth indicates a bedrock completion.  The closest well that 
appears to be completed in alluvium is approximately 2.5 miles south of the landfill.  Areas south of the 
landfill are upgradient of the landfill.  There are no registered wells located between the Bridgeton 
Landfill and the Missouri River in the direction of regional groundwater flow. 
 
Additional information is presented in response to Comment No. 10 below. 
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Comment No. 5:  4.2.6 Petroleum Impacts near MW-F2, page 51.  This is not clear on the implied 
relationship between the impacts near MW-F2 and the LUST.  Is the LUST located west of the 
groundwater divide as would be necessary for it to be upgradient?  Some description of the ongoing 
investigation or corrective action associated with the LUST would be appropriate. 
 
Response:  In response to the Comment, Freedom of Information Act (FOIA) requests were made to 
various regulatory agencies in Missouri.  The response information is presented in Attachment 3.  A 
summary of the response information is included in Attachment 3.  Based on the available information, 
the Leaking Underground Storage Tank (LUST) investigation at the asphalt plant began in 1993.  Soil 
sampling conducted during removal of a 10,000 gallon underground storage tank that had been used to 
contain diesel fuel yielded Total Petroleum Hydrocarbon (TPH) concentrations as high as 13,270 
mg/kg, with benzene, toluene, ethylbenzene, and xylenes also present.  Soil concentrations were in 
excess of soil cleanup levels.  By the end of 1993, groundwater monitoring wells had been installed in 
the asphalt plant area, and some of the wells exhibited floating free product on top of the groundwater.  
Groundwater TPH concentrations were as high as 748,593 mg/l.  Measured floating product thickness 
has exceeded 3.7 feet.  Between 1994 and 2001 some product recovery occurred; however, various 
letters from the MDNR noted that the extent of groundwater contamination had not been completely 
defined, and more aggressive product recovery was needed.  Letters of Warning were issued from the 
MDNR to the asphalt facility owner.  As of March 29, 2005, the MDNR issued a denial letter to a 
February 1, 2005 Work Plan for additional site characterization activities, noting that the Work Plan 
was incomplete and did not provide basic information required for a review of the Plan.   
 
Given that the asphalt plant LUST investigation has been ongoing for approximately 12 years, with 
leakage beginning at some unknown time prior to tank removal in 1993, that floating product thickness 
as high as 3.7 feet has been observed, that corrective actions have moved at a pace slower than 
satisfactory to the MDNR, and that the asphalt plant area is apparently upgradient of the MW-F2 area at 
least occasionally (see Response to Comment No. 2 above), it is reasonable to conclude that the asphalt 
plant area is a potential source for some or all of the petroleum impacts in the MW-F2 area. 
 
Comment No. 6:  Table 4-7 & 4-8.  We assume GW-S-80, GW-I-50, and GW-300-AS, for example, 
are shown on the map as S-80, I-50, and PZ-300-AS.  In Table 4-7, the unfiltered Gross Alpha and 
Gross Beta values are 5.61 + 9.5 and 53.1 + 6.2 respectively.  In Table 2.4 of BRA, the values are 56.1 
+ 9.5 and 53.1 + 6.2 respectively.  Based on a check with other tables it appears that the table in the RI 
may be in error.  These levels appear to exceed alluvial background levels in other wells by an order of 
magnitude and do not appear to be supported by the isotope results.  Some rationale should be provided 
to account for this. 
 
Response:  The groundwater sample designations utilized in the Remedial Investigation Report are 
consistent with the EPA-approved RI/FS Work Plan, Appendix A, Field Sampling Plan, Section 5, 
Sample Designation.  As noted in the Field Sampling Plan, groundwater samples would be indicated 
with a prefix “GW-“.  Page 5-1 of the Field Sampling Plan provides an example.  Page 5-1 indicates 
that GW-201-SS would refer to a groundwater sample collected from PZ-201-SS.  Similar designations 
have been used in prior Operable Unit 2 report submittals. 
 
As clarification, EPA Comment No. 6 refers to results for monitoring well S-80 from a December 1995 
sampling event conducted by Golder Associates Inc. as part of OU-2 characterization activities.  Well 
S-80 is located approximately 1,000 feet upgradient of the West Lake Landfill.  The value of 5.61 + 9.5 
on Table 4-7 of the Remedial Investigation Report appears to contain a typographical error.  As noted 
in the EPA comment, the correct value should be 56.1 + 9.5.  Other relatively high gross alpha and 
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gross beta values have been reported in groundwater samples collected near the landfill, including other 
samples collected from well S-80 by other investigators.  As described in the November 1996 
“Groundwater Conditions Report for Areas 1 and 2” prepared by McLaren Hart Environmental 
Engineering Corporation (McLaren Hart) on behalf of Operable Unit 1, a groundwater sample 
collected by McLaren Hart personnel from well S-80 yielded a gross alpha activity of 285 + 46 pCi/l.  
Other background wells with relatively high gross alpha activities include a value of 101 pCi/l for 
monitoring well MW-106 (August 1994 RI/FS Work Plan for Operable Unit 1) and 202 pCi/l for MW-
107 (June 26, 1990 Phase II Investigation Final Report, Ford Financial Services; Attachment 4 to this 
response letter), both of which are located near monitoring well S-80 and are greater than 1,000 feet 
upgradient of the Bridgeton Landfill.  Similarly, relatively high gross beta values greater than 50 pCi/l 
have been reported in a number of wells near the landfill.    For additional information, please refer to 
the August 1994 RI/FS Work Plan for Operable Unit 1.   
 
As stated on page 50 of the Operable Unit 2 Remedial Investigation Report, “No source of radioactivity 
in OU-2 has been identified or is suspected.  Based on the radiological data collected as part of the OU-
2 RI, groundwater quality appears to reflect natural radioactivity.”       
 
Supplemental Sampling 
 
Comment No. 7:  The Monthly Progress Reports for July and February 2004 describe the results of the 
supplemental sampling.  The reports describe an off-site facility that may be the source of volatile 
organic compounds found in PZ-114-AS.  It would be useful to provide the specific location of the 
facility and the former catchment system.  Its “upgradient” position is presumably dependant on it 
being location inside the capture zone of the landfill pumping wells, but this relationship is not 
presented. 
 
Response:  Subsequent to submittal of the RI Report in 2000, additional information has been obtained 
regarding the upgradient potential source of VOCs at PZ-114-AS.  Following is a more complete 
description of the facility in question. 
 
PM Resources, Inc. is located across St. Charles Rock Road to the north of Bridgeton Landfill and 
more importantly, across the street from well 114-AS.  A document titled “RCRA Operation & 
Maintenance Groundwater Monitoring Field Audit Report” compiled by the Missouri Department of 
Natural Resources (MDNR), Air and Land Protection Division, Environmental Services Program and 
submitted on March 12, 2003 to the MDNR-Air and Land Protection Division-Hazardous Waste 
Program (a copy of which is included as Attachment B to this response letter) provides relevant details.  
According to the March 12, 2003 document, the Environmental Services Program performed a field 
audit at the PM Resources site in support of MDNR’s agreement with the U.S. Environmental 
Protection Agency to conduct Groundwater Compliance Monitoring Program inspections Resource 
Conservation and Recovery Act facilities in Missouri.  According to the Report mentioned above, PM 
Resources is a facility that produces a wide variety of animal health care products including 
pharmaceuticals, medical feeds, rodenticides, sanitizers, cleaners, and pesticide products.  The facility 
has been producing these types of products since 1970.  The 2003 report states that a catchment system 
was utilized as part of the production process.  The 2003 report does not discuss specific details 
regarding the catchment system.   The 2003 report states that in September 1994 the owner removed 
the catchment system.  Upon removal of the system, it was revealed that a release of hazardous 
chemicals had occurred.  The chemicals released from the catchment system included petroleum 
products such as benzene, toluene, ethylbenzene, and xylenes (BTEX) along with some of their volatile 
breakdown components.  Contaminants of concern at the PM Resources, Inc. site are BTEX and 
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volatile by-products involved with the removal of the catchment system and pesticides and herbicides 
that may have been released during the facility’s production history.  As described in a May 2005 
report titled “Selection of Chemicals of Concern in Groundwater, PM Resources, Inc.”, a copy of 
which is included as Attachment 5, volatile organic chemicals of concern in groundwater at the PM 
Resources facility include the following, along with their maximum detected concentrations: 
 

 1,2,3-trimethylbenzene (60.4 ug/l) 
 1,2,4-trimethylbenzene (370 ug/l) 
 1,3,5-trimethylbenzene (3.7 ug/l) 
 acetone (4,000 ug/l) 
 benzene (13 ug/l) 
 carbon disulfide (489 ug/l) 
 chlorobenzene (11,000 ug/l) 
 ethylbenzene (560 ug/l) 
 methyl tert-butyl ether  (5,650 ug/l) 
 nitrobenzene (25 ug/l) 
 tetrahydrofuran (3,750 ug/l) 

 
The following table summarizes the VOC detections at PZ-114-AS: 
 

Summary of VOC Detections at PZ-114-AS 
Sampling 

Date 
Benzene 
(ug/L) 

Chlorobenzene 
(ug/L) 

1,4-Dichlorobenzene 
(ug/L) 

8/25/1997  <5 7 <5 
11/10/1997  <5 5.1 <5 
2/16/1998  <5 <5 <5 
5/27/1998  <5 <5 <5 
11/12/1998  <5 7.2 <5 
5/19/1999  <5 <5 <5 
11/19/1999  <5 <5 <5 
5/23/2000  <5 <5 <5 
11/13/2000  <5 <5 <5 
5/15/2001  <5 7.7 <5 
11/7/2001  <5 5 <5 
5/21/2002  <5 130 <5 
7/24/2002  NA 150* NA 
11/19/2002  <5 120 5.5 
5/28/2003  <5 110 6.2 
11/20/2003  6.1 120 14 
5/11/2004 5.4 130 18 
11/17/2004 <5 96 11 
05/25/05 <5 102 12.2 

                                                                                  *Denotes Confirmation Sampling  
 
Methane gas was monitored in the headspace of PZ-114-AS and adjacent deeper well PZ-115-SS 
during the November 2003 and May 2004 routine groundwater compliance monitoring events for the 
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Bridgeton Landfill.  Methane was detected in PZ-114-AS during the November 2003 sampling event, 
but methane was non-detect in the PZ-114-AS headspace during the May 2004 sampling event.   
 
A map showing the location of the PM Resources facility in relationship to the Bridgeton Landfill is 
included as Figure 1 to this response letter.  Figure 1 also includes potentiometric surface contours 
using water level data collected in wells at the PM Resources facility and the Bridgeton Landfill.  As 
shown on Figure 1, groundwater flows from the PM Resources facility toward the Bridgeton Landfill 
and the PZ-114-AS location. 
 
Given that benzene and chlorobenzene were detected in groundwater at both the PM Resources facility 
and PZ-114-AS, with concentrations much higher at the PM Resources facility than at PZ-114-AS, the 
PM Resources facility appears to be the source of benzene and chlorobenzene detected at PZ-114-AS.  
The identified direction of groundwater flow from the PM Resources facility toward the Bridgeton 
Landfill and PZ-114-AS provides support for this conclusion.   
 
1,4-dichlorobenzene has been detected sporadically at PZ-114-AS, but is not detected in groundwater at 
the PM Resources facility.  1,4-dichlorobenzene is a daughter product of 1,2,3-trichlorobenzene and 
1,2,4-trichlorobenzene, neither of which has been detected at the PM Resources facility.  1,4-
dichlorobenzene is also a daughter product of 1,2,3,4-tetrachlorobenzene, which has not been analyzed 
at the PM Resources facility.  It appears that 1,4-dichlorobenzene at PZ-114-AS could be related to the 
PM Resources facility or to landfill gas.  It should be noted that the Maximum Contaminant Level for 
1,4-dichlorobenzene (AKA paradichlorobenzene or p-dichlorobenzene) is 75 ug/l, and the maximum 
detected concentration in PZ-114-AS is 18 ug/l.  The maximum detected concentration of 1,4-
dichlorobenzene in PZ-114-AS is therefore about 4 times lower than the MCL. 
 
Comment No. 8:  The reports refer to two supplemental alluvial wells identified as PZ-303-AI and PZ-
303-AS.  We don’t find PZ-303-AI on the maps.  Perhaps the intent was to refer to PZ-304-AI and PZ-
304-AS? 
 
Response:  The intent was to refer to PZ-302-AS and PZ-302-AI. The tables included in the referenced 
monthly reports are accurate.  The text contained the inappropriate summary reference.  The corrected 
sentence in each of the two referenced monthly reports should read, “Of the five supplemental alluvial 
wells that could be sampled, two (PZ-302-AI and PZ-302-AS) were not included in 1997 sampling.   
 
BASELINE RISK ASSESSMENT 
 
Comment No. 9:  Section 2.2.1, pg 2.2.  Figure 3 is cited here but it doesn’t seem illustrative of any of 
any of the discussion points. 
 
Response:  The figure reference has been modified to illustrate the discussion points. 
 
Comment No. 10:  Section 2.7.5 Water Supply Wells, pg. 2-6.  More detailed information on nearby 
wells is should be provided.  See comments 3 above. 
 
Response:  Two water supply well investigations have been completed subsequent to submittal of the 
Remedial Investigation Report and Baseline Risk Assessment in 2000 and 2001, respectively.  A May 
2005 report titled “Evaluation of Groundwater Use Pathway” was prepared for the PM Resources 
facility by Risk Assessment Management Group, Inc.  The “Evaluation of Groundwater Use Pathway” 
report includes an evaluation of public water supply wells near the PM Resources site (and therefore 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































